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“FLASH DROUGHT” OF 2013

Frozen soils (Upper Midwest) into April
Very wet Spring
Plants developed shallow root systems in response to wetness

When wetness abruptly stopped in early summer, roots unable to
access deeper moisture.




Drought rapidly expands & intensifies

(U.S. Drought Monitor 2013)
August 6 August 20

Infensity;

Orought mpact Types
|| DO Abnormally Dry =

r~' Delineates deminant impacts

[ &1 Drought - Moderate
|| D2 Drouwght - Severe
I O3 Drought - Extreme

5 = Short-Term, typically <86 months
(e.g. agrculture, grasslands)

. L = Lang-Term, typically =6 manths
I C4 Drought - Exceptional {o.9. hydrclogy, ecology)

Se pt 3 The Drought Monitor focuses on broad-scale conditians, Se pt 17
Local conditions may vary. See accompanying text summary

for forecast statements.
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Spring & Summer 2014
Climate Outlooks
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ENSO-NEUTRAL FAVORED (SPRING)
BORDERLINE NEUTRAL / EL NINO (SUMMER)

Ear! y—FeB CPC/IR] Consensus Probabllistic ENSO Forecast

100

EMS0O state based on MINO3. 4 S5T Anomaly

an ]
Meutral ENS0O: —-0.5°C to 0.5°C ]
an — - El Mina
[ Meutmal
= 70 B L= Nina
= | -
5 S0 Climatalkagical
|3 Prabability :
o 40 —— El Mino
| = b
an -“--.‘___- Meutrmal
E“‘--:__-—"" — La Nina
20 e
10

0

JFEM FA - MAM AN (NN A JAS AS0O  S0ON

Sy Time Period e
Season La Nina Neutral El Nifio
JFM 2014 2% 96% 2%
FMA 2014 3% 91% 6%
MAM 2014 3% 79% 18%
AMJ 2014 3% 66% 31%
MJJ 2014 4% 56% 40%
JJA 2014 6% 49% 45%
JAS 2014 6% 47% 47%
ASO 2014 6% 45% 49%

SON 2014 6% 45% 49%




MAR 2014 [Temperature]
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CFSv2 (Probability)

CFSv2 monthly T2m probability forecast
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MAR 2014 [Precipitation]
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MAM Season [Temperature]
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Lagged Averaged TemEemture Outlook for MAM 2014
units: anomaly (sdX100), SW data ending at 20140211
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MAM Season [Precipitation]
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JJA Season [Temperature]
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JJA Season [Precipitation]
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Soil Moisture
“Current” Conditions (NLDAS) (CAS) Outlooks

o l_aqged Averaged Soil Moisture Qutlook for End of MAR2014
Ensemble_Mean — Surent Top 1M Soil Moisture Anomaly {mm) units: anomaly {mm), SM data ending at 20140219
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From 15%-30%
of California’s
annual
precipitation
comes in
Mar-Apr-May

Median Percent of Annual Precipitation -- MAM

Period of Record (above)
& Short-Term Trend (below)

04%-2%
2% - 5%
5%-10%
10%- 15%
15%-20%
20% - 30%

30%-
35%-
40% -
45% -
50% -

35%
40%
45%
50%
61%

1931-2012 [82 Years]

1998-2012 [15 Years]




Median Percent of Annual Precipitation -- M]1]
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From 35%-60%
of Central U.S.’s
annual
precipitation
comes in
May-June-July

(MCS’s/Fronts)




U.S. Drought Monitor rebruary 18, 2014
H f . Valid 7 am. EST

Fiyay 1'
“-"
‘ : j \ Drought Impact Types:
~* Delineates dominant impacts
; S= Short-Term, typically less than

6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DOAbnormally Dry

[] D1 Moderate Drought

Low reservoirs
Livestock sell-off
Groundwater

"LOV\f’SnOYV.pacl.( Author: Il D2 Severe Drought
12”-20” deficits since ..}1 . . 5 of I D3 Extreme Drought
start of WY David Miskus I D4 Exceptional Drought
NOAA/NWS/NCEP/CPC e Lrou Olor rocUses of road-

scale conditions. Local conditions may

vary. See sccompanying text summary for
forecast statements.

S |l s USDA 7P (D) &
S //f’/f} i ﬁ Hesiaasi wluu;h% % ..,,.-*"L: K-
i http://droughtmonitor.unl.edu/




U.S. Seasonal Droug
Drought Tend Duiring. th

No Drought
PostedIPredicted

KEY:

Drought persists or

Author: Adam Allgood, Climate Prediction Center, NOAA .

intensifies http://www.cpc.ncep.noaa.gov/products/expert_assessment/season_drought.html
Drought remains but Depicts large-scale trends based on subjectively derived probabilities guided by short- and
improves long-range statistical and dynamical forecasts. Short-term events -- such as individual storms --

cannot be accurately forecast more than a few days in advance. Use caution for applications
-- such as crops -- that can be affected by such events. "Ongoing" drought areas are
approximated from the Drought Monitor (D1 to D4 intensity).

For weekly drought updates, see the latest U.S. Drought Monitor.

NOTE: The tan area areas imply at least a 1-category improvement in the Drought Monitor
intensity levels by the end of the period although drought will remain.

The Green areas imply drought removal by the end of the period (DO or none)

Drought removal likel

Drought development
likely




IRI* Multi-Model Forecast

-

TEMPERATURE

“»~PRECIPITATION

IRI Multi-Model Probability Forecast for Temperature
for March-April-May 2014, Issued February 2014

IRI Multi-Model Probability Forecast for Precipitation
for March-April-May 2014, Issued February 2014
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IRI* Multi-Model Forecast

>
IRI Multi-Model Probability Forecast for Temperature IRI Multi-Model Probability Forecast for Precipitation
for June-July-August 2014, Issued February 2014 for June-July-August 2014, Issued February 2014
80M- : " a1 = BOMN- ‘“ﬁf.’,_ D
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* International Research Institute for Climate and Society
(Lamont Campus, Columbia University, Palisades, NY)
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International Temperature Outlooks for MAM 2014
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CF5vZ Forecast of TMPZm Ancm  10=701402 for Z0714MAM
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International Temperature Outlooks for JJA 2014

CFSv? Forecast of TMPZm Anom  1C=201407 for 2014JJA
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International Precipitation Outlooks for MAM 2014

‘ ‘ son CFSv? Forecast of Prate Anom (mm/day) 1C=201402 for 2014MAM ‘ ‘
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International Precipitation Outlooks for JJA 2014

SON

CFSv2 Forecast of Prate Anom (mm/day) 10=201402 for 2014JJ4

GO

3ON

EQ

305

5035

10 -6 —4 -2

-1 —0.5 —0.25 0.25 0.5

oo NMME Forecast of Prate Anom (mm/day) IC=201402 for 2014JJ4

| | | |
-1 —05-D25025 05 1

10 -6 —4 -2

[ [ [
-4 -4 -2 -1 -0.5-0.25020 05 1




Beijing Climate Center
(March-May 2014 Precipitation)

MCC/BCC Seasanal Forecost CECM
Enzemkble Mean Preci Ancmaly Percentages For 2014/03-2014/05
Fcst Started Refar Date 2013708 /01 Fest Produced Date2013/00 /22

Member Size=48

A0k
BOMA ¥ 200
- 100
400 4 4
__‘ 1] e ’___ 1_“. : 5U
20N 13 e s (17 ;
) 20
EQq -
—20
2059
—E0
405 I _an
GO5

o BOE 130 180 1200 GO 0

http:/ /nce.ema.gowv.cndch)
httpr# Abeec.cma.gow.cnien)

http://cmdp.ncc.cma.gov.cn/pred/cs/CS2014/CS201403 201405GLRAINL6.GIF




Beijing Climate Center

(June-August 2014 Precipitation)

MCC/BCC Seasanal Ferecast

CGCM
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SUMMARY:
ENSO-NEUTRAL (Spring) | NEUTRAL/WARM (Summer)

U.S. Seasonal Drought Outlook

Drought Tendency During the Valid Period
Valid for February 20 - May 31, 2014

LU .‘

-MONTH OUTL DOK J DaNEoDs £o MEmNs FouL L
RATURE_PROBAEILITY L T o § ERD cEsTon R W B O
ONTH LERD & Ve D £ HAL ¢

QERPEEJ%SH rﬂ{lﬂ:ﬁni BELOW g o

No Drought
Posteleredicted

T % ’.",. 3 /
2 /?‘“ i . Drought persists or  Author: Adam Allgood, Climate Prediction Center, NOAA -

intensifies hitp:/lwww.cpc.ncep.noaa.goviproducts/expert_assessment/season_drought.html

Drought remains but Depicts \arge-s;a!e trends baseq on subjectively derived probal?ilities guideq bj §hort- and

i 7 . long-range statistical and dynamical forecasts. Shortterm even:s - such as individual storms -

g Improves cannot be accuratey forecast more than a few days in advance. Uss caution for applications
3 . - such &s crops - that can be affected by such events. "Ongoing" drought areas are
Drought removal Iikely pproiated from the Drought Moritor (D1 to D4 inensiy).
For weekly drought updates, sse the latest U.S. Drought Moniter.

Drought development NOTE: The tan area areas imply at least a 1-category improvement n the Drought Monitor
likely intensity levels by the end of the period atthough drought will remain.

o L T;I;EEfNDNTH AR The Grezn areas imply drought removal by the end of the period (DO or none)
PRECIPITATION PROBABILITY [ 5 T PRECIPITATION PROBABILITY ECMEANS EQUAL o
L HOMTH LECD P R SiiafoNTd LEe e
N TEANS NORMEL
;HIﬁE 2E FEE 2314 r‘{"m"s BELOW MADE 20 FEB 2014 (né_n:nns LEL




THE END
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CLIMATOLOGICAL CATEGORIES/TERCILES
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Verification of several Climate Outlooks (2014)

Heidke Skill Score (HSS):

C: number of stations Correctly forecast

HSS= C-E E: number of stations Expected Correct
by random chance (=1/3)
"""" (100) T: Total number of stations
T-E
| | |
| | |
.50 0 +100
(CLIMO)
= =

Worse than climo

Better than climo




“FLASH DROUGHT” OF 2012

Antecedent winter/spring soils insufficiently recharged
Very mild winter left little snowpack to help keep soils moist in spring
Record Heat in March coming out of a La Nina winter

Rapid Onset of Heat in early June 2012 (bad timing)



Pre-existing Drought rapidly intensifies & expands
(U.S. Drought Monitor 2012)




